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Chemically defined conjugates of biologically stable polymers, such as copolymers of D-glutamIc acid and 
D-lysine. and polynucleotide duplexes of at least 20 base pairs that have significant binding activity for 
human lupus anti-dsDNA autoantibodies. The duplexes are preferably homogeneous in length and structure 
and are bound to the polymer via reaction between an amino-reactive functional group located at or 
proximate a terminus of each duplex. These conjugates are tolerogens for human systemic lugus 
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i&4o cnti. ffl<to D N A fcsttr 5 e ais:** -r * c 
n 4« 

SLE (4 , ft ffl 95 C I* , <r a X 7 r t K t ii ^ > K - */ 

««n4. cn* «)«fl«ftflE«oi-'<-c©ffi*«i«-r 4 c 

BentcerriN I«t » 6 O SP5t ;w - :<*t J: 9 ^ fi-BI 4: ^ 
i.o7*-A (DIP) « «> '?>-e, COttt^dtA* 



D N P (C 3«f 4 JtStt t H W L t» 4 i i: * n fco Ctl^ 
If mi. 191. ei8# «f J: c;9[ 4. 220. i$mt0mo 

^ K(±. riOffl J; 9 i(> » ^ W t ^ K J (C J: 9 ass » n4 

T. co»«ttaBftaE«*«>feaK:«t LTi6a±offiat 
wr4ta'<. sLE-^«iraAf*4*j. »a* nftc-Bi-^t »; 

ittt^ ^mtz A"- -fit tfz. ^ u * K - ft-Eia 6* 
attfi^SB?icjt4-f'4X$)£«aai-4^i8tt«n<L 

ft« Ethtr^P* 1- l««anolQiy (1 975) lLl:8TJ-«7«» C tl C M 

tt oiS ««SB? T45 4 t It < «. ^ nrv^ *• tt^ttft- 

eisdf >; 4 atO If III' ^ >^ K^Ott^MC^SJLt/^ 

(2Btlb/eAco 9 x(ca4L, Itta^'TCn^Aa^n^ 




9 u*v KC«-r«ftflFKStttftflfeL»4C4*fi5^iFnr= 

fl&OW5t«ICJ:9, ^ ^ 1^ * V K » ttOXAOfllS© + r T 
- 4 « «t6*A'W Jt A n-C\» «, Borel^ ( Science (lUJ) 
li2:U) «, nSIit « « 9 X O IgC- ^ u :r Ka^«c 

ft tl^K«) ll|;t ft ttDNAtK»«JS& f L < l&T 

•r^ ( i. Iiianol. (1174) m:2»2) SIB^ 0 X tC jtf * 

^ o ♦ ^ 7 T I KCtt^$n/iftttDirA<Ott»(=-?V^T»fll L 

yt»ttC«LT<l, ^ff L < iff., * J: DITAtt^tt** 

» L < fiT-f « C t * nf:, C**L. ±Ag<!>Bf^WV^-f 
nt, t hstBtsfitbiiSaaEi^iRr** J: -Stc^X-id 

(Ann WY Actd Sel (1981) iH: 295- J 06 ) Bo 
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4H^*ff5t(COV^T««U-C^^« n Cltn Ifiveet <1UB) 1 
l:lfOI-tJ07) . Cnt> (0«^*I1. SLEA«*» 6 OPBLC -f 

1= j£ o r fcHflfe J ft tt'.T. c n ^ ii6(*o{fcitnttK 
I>£«r^a9r£{£ cnb^<«Sf & tre^»ftf9«a(c + 

V T-i, t t-SLEicWLTftHEJIgaiT* y 
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ia±» n-C 4 i L. TV^ *, ttfttt. StollerC J; 4 Jtft 
X« CPipillan^, J CI [n Iny«it (1910] U:*«8x C ^ (C 
Stol ler* J: C^PapiUin* J Clin Inveit (1980) U:tlO) t 

^Iffltr, SLEJK«iciBaE d ft ^tXDirA|%(*« t^ft f « ^ j6 tc 
(1. «/jN^'f:riUx:t>tt<i: b lO-iOffl © * « W © DNA4«.iJ 
1ST* * ia^r coidAicit, tt^^^iur^^A^^ 
AT/v^t KtfflfflLT riO«0*5StJ:0 tti^ft J 5?itS 
O0KA*f;r4l*6'*-4 Ci»cJ:9 ffK *ft«*y:f3t^K-^ 
K - ^feffi o r y y tt^Wc o T a-^Ti* 4. ttM^tOSI 

Tl^«. COEU, BfFtlClTff'lilCttOUAlS* i 

* ft <K;r**ft fcaijcfl:**»*» r, c ©Br^r«'*"< xit. 

r>til0flOt9=fJi^w^f^KJ cffC-r 4WM-81-161J: 9 
r«|J>^4V^J iifi-< ftT^^ «• ri«-«9J TJ5t*ft4» 7 
O-JOOJJttc* A ttKK-ll, KK-70-8 0ti:it« L T:R«;fitAf» L 
<«TL/r. iStttt**^, riO«©*iajt^ j: rj a^l^v^ J »f 
x*j^t^-r * 9* tt^*«ofti6tc. «©fiE*© 
aB{4rftffiroyyi'ic«[&*ft*, *^»«c* — 1Jt6»eo 



jic^b h sLEfi:dio»A3et;L«'^©ttdan(£(cH LTSft« 

ftT^^*. tS^T* C ft iO<fc1t«itJlJ3 J: c^feffiXS/Stt 
ft'^ibfKDry^-C^^tft, b h SLEt^diOIAS an<* t: jtt 

tt^^tti-^a* y ji ^ t^*^ K t©aft#T?A«. en 

StWiciai-r « (3 , ♦ft&o^fcai© I -3Tt fctt*©ia< < 

cn«x »jr*tt©s*ti, -*«©# y •»'-'N©<t»«tt 
^^a©S^?f(tftTttiLr^Q< & feniottssto t V 

cft&oa^(»«d«t-fiX»ttfiS«]«J:c;cft^©«^ 

f«:«{Kmi'4SLB^f^«r«:?J£:^4:ft^©890B'C*«* 

«^cSO©Sii, (i)^(|cF^T3cie'X:K y 7- ^{b)tt>^ « 
-*«jK y ^i^nr^ KT«o* ^ 9>^H n i^xs^ *<x tfiz. 
:«:«©«© I '3©Xtt(=tfttt«©S< icti[Kf«T1IX(£ 

*«w©* ^c:M©Bi±* ±a©Mi^*tftJBi- *;?afer 
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* *^ Ct> nc < 4: fc ttlOffl© jt ^ u * f K © ft ar * L , 

scar *Ta^(*tBiiS-r iia. j; c;:jf y ^ - « 
laitt. I f - / CO ^ 
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«aj:9Wfi£«n6. c n^oiFKi^^cti. ant. ns.oo 
0^ <9 1^ 200. 000, (ft L < ti$.ooo]6» i so. oooo as r « 

# y -II- y y , # y e * r * 3 - rt. , ue y tr - a tr o y k 

I0:400 1-2I-C * e. 

±ls©^*rt-cff«i#yT-ic;>T:<y ^ r^tii^sz 
o y * i/rf- Ktt, < i fcttJObp. J: 0 -tt 

< (xso-uobpic Q n6. tfF«L<fts 

ft4. ttSSttCHLTtt, (f«tt&«£«/£llMAJLdiDllA(2. 

i--r h (rates. Ht*. <£fcttE3«») 

(AC). 
(TO), 

(TK),. ( = «*) 

(ATC),- 



(COAT),. 

■J Ka« 4 n saar ft 4. WHftttora» (i«oieric ^ 

(AC): 4* y d(CT)ir J: c; :*? y d(AC) y 4(CT)Afft 4> If « T* 4b 

n-att <CD) 7.-<^ K 'Kow fima-^v^r, *»w(ct 

6effl* n 4Z*ttttB-I)KA/ -f:^Oitt>t«aT*«fc*i6 
n4o SttncA^i* *»?5tt coir^e j: 0 WfB 4 tvfl:^^, 

jr*^ -f r © i&*^«a-eft 4 c t t> ft 0 »4, b-dmami. 

Wr 4 fi« * O t J^JSr 4« A^t 4 ^ -r T'OfilTAO i 1* 

nratt <cd> ;?-<^ K^ncj:off«(t»t6n'f» 

4. B fflODKAOCBX -c ^ h /wtt, (1) :50iii J: 5 T O <0 

x'*^ f'^tis«»t*x,(c«-rf<to-eft*?. joiiiiJto± 

i:OlVI©tt*TWA>ttS|/h«4}*ift 4. IE © * ft tt ^ K , 
BJB© ajfAteJ: c^OSAO X ^ ► 4 n4ft*a»cjfj UT, 

2T0^2i0n«^©iU]^fX4» OlAOfboa-sOi^-^/OBja^^f^ 

Wt=)t«-rnix. i-ojfAii, ffitt 6 * ^ #3 c n.r ft 9, « 



^C'^^* 5i 51 8 K 4 nr V* 4. 

cni©4fy « ^ nr^ KZ*ttitj?3«©DIIA(CJ:9 * 
n»4j6», (» L < »<t:909t/^(tfi8IX.©afSC J: 9d6E4 
nf94« ^JR < ft J: 9 ff ^ 4 n4 Ad ©ftl'dsDH 

4. 

u 4- ^ K ©jt^j6i, mfiOD)IAt^£«iS«0em LT8AtC8it3» 
»C T A- -rvi nraif ©^)i(c J: 9-*«jft«3B6E4 n 
4« ft 4 ©ft Vx^^diDVAU. ftl^ntca^tf n/tfil^fll^A 

«(£ii9(*ftr4 <5'yy»fl:oa. amt^} c&cjio 
f« ^nf« 4« 

=*y V tt t fz ^ ^ o - y A y tz J: 0 f!fi9[ d 

n»«, W;ti<. fffaofte j:c^ew«>4- y X ^ 
K t±i« © ji -5 c^fijr 4. cn^o* y ^x 7 ujt f- K« 
<f«<E>«fBa{icic«-r>4ft«^o««i'z«iit«frf4<fc^,f!: 
»if?n»4, cn^pattRttLft y 

««J(ia wo ^ G - i y ^r^ / - (cff A4 n, -e^z-u 
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PCS) am t J: 0 taa * n«f *, SaUI. a.I.b, Setftnee (I 
981) U^:1SS0; Sacki<&. Science (1918) 211:^7: SttobTQ 
o)t^. Ln Holocalflf Cloning Techn f aueii : A Laboffttory Mjt 
nttfll. Vol.n. P.M. 1-M.3S Cold SprUs H«rbor Presi (1 

tv i r , ^8 Y *c jt 0 ^ ^ y - - y r t T, sLBttifliTp t osa^ 

J9 4 7 T - T , * offitet*, flFa T * T e «o l5tiJ 
$i) 500nMJ; 9 * if S L < « SOaMJ: 0 * ;iC i; jt 

«E © S3 c n m T ft & , 
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ot*»ragtt-e* > r y y r L T, a * *<?5H W tc lolSGi^ j: 

D a > ^ El t L t5 « ^ 12 ft it|SI±*te& t T» 

yry y^^sfc«^6*n*a ^^ if^t^ Kt^ftss 

Af*Jffl3jfi6-eii«o jffy^^ujT^^Ktt, iffys^uai-fK 
©£i«)i:&<oen:J'3itisy*-:c*. ^ey-j^-oismTi^ 

UT*/i'7* y^C© (norphol ino Unkano) * JBfiEU- * C 
5^K©r3RmT*Vv-CA^7'yyj''«n?t}*. COJ:-! 

'j:*»ry;'5^ic4n^Ttt» #y^-**il>c<4:fe, dfy-T 



ei:*»yjt^uar^ KOio©0*:i« y^-jcAvT^yv^^-r 
«ct-ca*» KnirjRffi! y tt. in t a d sszffl ic 

J:»3*aSLT)-5S4Sy#-xS*E2{ty.-*f-xSeSaf4 
ciCAO, 4t y ^ ^J^ 5^ K o-4:©(afcBsJ: * n * 0 » 
tC.-^adtyji^uaC-j^K*. 2-8r -epH^JfieH-O** ^ S.OO 

* y v-OTKStflctft^^cisSjra. ^ ^ jSt o r '< t i= 
i*4dty K^u*^Kfcdfy'»'-io*7i.ifc3rt, iai?(iW 

LT«A.7» y/£S*ji352V*« iSi:)cr3j:iBaolfft3a*m^ 

•tf-4/:*cffifflr«ct*'&s<%«« * y=^3i^ usr^ k® 
I'j^Cl c f«ro e n « * (Oil) , e >v < rjjLiJua) « 
* - /w AJi3 D 0 ^- »• y 9 A ic i 9 eift;* n, «fy-r- 
© T I / Q t c J: »j e36 L » e T * y t K *^ t; fO «• * 



IjOtc^. ^I^tf, *5»lb* 7 5ft^ ^ y 7 A */:tt*«<fc{/ 
T y ;*i 9 «^ K y 9 (C J: S fflTCtc Jt 0 ffS<t « n *Jt 

JJ ^ V If K t a ^ o * ^ L, 7r«'f3tV^ Cfttt 

fflSe J: 0 i?/ 5^ A. J. y A^ISiKi* Lfta. ±i£OJ:^(ctf 
V ^ «f - /wttia o 9 JSesiflic J: 9 Eft: d Tly£3c 

j:9a6tfn»4, 5*«a y - 1 1 Tffiffl* n««ifl33C 

* ^ * r I f- ^ «<t5tWttn« J; 9* ta^/wti/s^: 




/itt5**(ioi,^rnj6»»csiAt* c t t^tr, etc. «its 

-^-li-tKo + i>:;^v-l Kx;tf'yt (j(as) < tt x ^ i/ c 
li^/wCi-t-KT-trf-^U) r4/'<://i-|- (SUB) « 
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(icMikKtcotniA'^ 1000 ft tom^^otst^'Utfl^'^ ^n^m 



nail*), *ftM<o«&*«>M»«>wt=* fi-Eiiia*o3» 

^<OS-EX%> BtoMskor/Yftdk (RehovBt. Isr^et) ^ ^ f4 
yr. * © t§«5j^«* BPLcr^aa ^ » »• ^ 9 7 - *i 

«t. l5I(J*yh^7a9f^*-^f^-C0.U ItHPO^* pa 9. 

iS^ca©, ^cw-f « aff*ff o.m K«s 

teaft^:!?SitC J: 0 «S L fctt*, *f i + 28.0Q0r* -> fco tt 

/D7K5*»tt J: « r I / ai^(rf«»*. c o = * y - o »ow 
fl-Ei4, y#Tr/i'i', y*rr/vy* y^Ki^hj^y, 

9TS) Ul:«ni=l2ttil OrzHML/io cn^tt^ftC^i^v 
>v-^tc. i.p.c J: 0 iaAtt* L < (t 1 eSo-' 9 ;^ Aft 



1 @sjH j:c;2@aosi&iJt Off ftiQijff«. icirotKm^n 

ilDIA* * y x V y ^ u - ► (0 9 * 0)6 L X, ISffU 

tt** ^ u - ► o iioifAtcttdi" « jfeffi r o y y y o V ^ -f 

• aOtlA«T^N»(liDlAJ: 9 nS-f «• mCo7 4'MMdi0y 
A** $-1 * ^ U r - -tf Ttta t -C* <DdiO)rA«9 «• dtD 

rA* 5 ^ w«»rit» -f tf^ < ?»*?ST?ta!f 

G»rd Eoodif rStft^A ((TV) yv~l'09«A« 

— iXr^ lO/i !/■!© > ^ ^'ft 9 i^ittiflf r 4^ I y *d 
r *. KW, ^u- h t-flt. y y««Ksa*«* (pbs) 

Trtt» « 9 * ^KC iTt:i? 4«i3'H, I «© 9 vmirtF T A y I 

*P8J (PBSA) *jofltf lAnr^o * ^-r «• rw 

«»=0.S%OT«tta-10t iW-r * 1 »«>PBSAT»|? L 
fctfa*»J:tfa:^ho-AOi(!i«<!>i00tfl<!>-ao«««*, 
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t -5 I 64 (igjir T -f V ^ * ^ :<V-h«7(aPB 

t fsai u r , w - ► t MtRjfKfiaT :^ * * -< 

to L r KiC t it * 4 • 5 5 0naT?O Jfe^affifil Titcftek^)'* 

r - ^ t a 1 k: is^-f • a^^ L fca 0 1^ * > K - a-Bi« 

(C ^ 1 DtlA% U -Cr CO Stela HH^ )ttr « ^ ^ fStt 
- y :/ ^ ic J; 0 SI S L fco <• y 3- y ^ ^ K O (t ¥ ^ ffi tl 



( Cruaeboa) 83 SSF fifi * 9 a * ^ ^ pst roac I a Geno Aiiao 

^?r?l 9 X t - XT A -J ft, #y:3'jt'^i'*''?-Ktfigott 
afff t f? ^ C i c ji 0 S3S U fc« 70JaiS J; 9 £to * y a' jt ^ 
1^*^^ K®ia^(t, (a>^<OE2tiATPt(J:c;fT4:f'J 

u ft y V E2<t u ft© t rT4©D»fA y «f * ffl r, 

?5^7«&d-t7A yryy5^*«ft, ^TOKlIi* ♦9?T©ftQ3)? 
W tiOX. ft AS© CATC r 3!J i8EE5y*ft^T L T u ft, iQWTii 
n(f, d8D)fA*JBfi£-<- * ft «i t T - - L ft, 

130 ttlfilfSjiOdfy 31 K©^^tM3eTr*4fti62 
ia 0 4> T , <f t , ft : <1) JStWSIia t ftORAtlSflE t © 

(2) ELISA^a m^Ttt^ 2 ) tf 1 <D !X Ktl 7^7 & 9? idt « . (ft « fC 
0. loo/nl Ob l';SrvT^^oyy>'t^t/hyx £} ffi^SfiJB 
tK (TBS^ O.ISH llaCl, O.OlU Tria, pHT. 5) "Cf^aLft, C 
n«»*l25M lOTBS-CWW I0;( 10*" l-d«DilA CDIajnoot 
let Produeta Corp.. Los Anoeloa. CA) ^ S fiC ^ (C I5 01 L , 

IOll£lftl(lfHi)aS0i*jBto U» K«* 4 X;T155^/Ifl'< y <^ * -c 
-VU. LTia<^*>Q Lft, ±fO t Jtr > -r * 9 

<*<o£)a: *'iagfl!i;£ * nft, sLisAffi-cfi, -f - y- e 9 ^ a* 



S/omSE O lOOx/ lOdiDfTAtC J: f) a© L fte 9 a yH£ PBSTiSE 
??Lft(a, * <7 - /W tc PBS ( PBSA) * I XBSAOIOOm ITT 
T455}ffBAn* C t (C J: 9 y o V iT U ft, ^w-ht^EPB 
ST;itfi>Lft, iXC 0. 5»© T9esn:0 C 1 SOPBSAT ftO? t 
ft lOOa lOfiC^tdlTO^I&ito L ft« K^O^f^'K «ft m^SD 
(#yji^i/3r?K9) feXftiBttlUft, ^u-h*S7T;T 

ieOfffl'f>'«-*'<-^L*PBSTttS>Lft, TJUi}t}4ixyr 

JTt:T & * I e^Hfi y i> « h L fco *<ogi, y u _ ► 

<^*'<-^Lft, y:^E2*a-^Ky^A*0apt-CS£C6 
±J6. r V t jJ^ASrW-TR^ffio ftp 



SCflnMlilTr fidaOtfA^l 
♦ X i <HBL) t < t J-SLBS Sfl<^fCm&-ir4 0% 

fflLSS iLOfi Mgg tne^ 

A. *«:<y:' d* y d(C)n ills* d( y d(A}n 3900 

tso« so 

92 32 

22 22 

12 12 

6 » 

2 2 
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